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ABSTRACT Objective: The aim of our study was to compare the efficacy of the High Intensity
LASER Therapy (HILT) and Ultrasound (US) for pain and daily activities of patients with chronic
shoulder pain. Material and Methods: In this prospective, randomized, controlled, single blind
study; 141 patients were randomized into two groups by using random table, as Group 1: US (n=70)
and Group 2: HILT (n=71). HILT or US treatment was applied to the patients in addition to 14 ses-
sions of Hotpack in (HP) +Transcutaneous Electrical Nerve Stimulation (TENS) +Balneotherapy +
Exercise. Pre-treatment (W0), Post-treatment 1st day (W2) and Post-Treatment findings 30th day
(W6) findings were recorded using the visual analog scale (VAS) and shoulder pain and disability
index (SPADI) scoring. Results: There were no statistically significant difference neither in demo-
graphic characteristics nor pretreatment evaluation parameters between the two groups (p>0.05).
In Group 1 and Group 2, statistically significant improvements were found in all the evaluation pa-
rameters both at W2 and W6 (p<0.05). When the groups are compared to each other; statistically
significant difference was found in favor of Group 2 both at W2 and W6, in all evaluation param-
eters (p<0.05). Conclusion: This study demonstrates that in chronic shoulder pain HILT is superior
to US therapy in decreasing pain and improving function in short term.

Key Words: Shoulder pain; chronic pain; laser; ultrasound; rehabilitation;
physical therapy modalities

OZET Amag: Galismamizin amact, kronik omuz agrist olan hastalarda Yiiksek Yogunluklu Lazer Te-
davisinin (HILT) ve Ultrasonun (US) agr1 ve gtinliik aktiviteler tizerine etkinligini karsilastirmakti.
Gereg ve Yontemler: Bu prospektif, randomize, kontrolli, tek kor ¢aligmada; 141 hasta rastgele tab-
losu kullanilarak Grup 1: US (n=70) ve Grup 2: HILT (n=71) olmak tizere iki gruba randomize edildi.
Hastalara 14 seans Hotpack (Hp) + Transkutan6z Elektriksel Sinir Uyaris1 (TENS) + Balneoterapi +
Egzersiz tedavisine ek olarak HILT veya US tedavisi uygulandi. Gorsel Analog Skala (VAS) ve omuz
agris1 ve ozirliilik indeksi (SPADI) skorlamasi kullanilarak tedavi 6ncesi (HO), tedavi sonrasi 1. giin
(H2) ve tedavi sonrasi 30. giin (H6) bulgular kaydedildi. Bulgular: Tki grup arasinda demografik 6zel-
likler ve tedavi 6ncesi degerlendirme parametrelerinde istatistiksel olarak anlaml farklilik yoktu
(p>0,05). Grup 1 ve Grup 2'de hem H2 hem de H6'daki tiim degerlendirme parametrelerinde istatis-
tiksel olarak anlaml diizelmeler bulundu (p<0,05). Gruplar birbirleriyle karsilastirildiginda; Grup
2'nin lehine hem H2 hem de H6'da tiim degerlendirme parametrelerinde istatistiksel olarak anlamli
fark bulundu (p<0,05). Sonug: Bu ¢alisma, kronik omuz agrisinda HILT'in kisa vadede agr1y1 ve fonk-
siyonu iyilestirmede US tedavisinden daha tistiin oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Omuz agris; kronik agri; lazer; ultrason; rehabilitasyon;
fizik tedavi modaliteleri
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hronic shoulder pain, which negatively affects the quality of life due
to pain and loss of functions, is the third most common painful con-
dition of the musculoskeletal system.! Shoulder pain affects 7-36%

J PMR Sci 2017;20(2)
57



Burcu METIN OKMEN et al.

COMPARISON OF THE EFFICACY OF HIGH INTENSITY LASER AND ULTRASOUND THERAPIES...

of society.” The range of motion of the joints
(ROM) is limited in many patients due to pain and
this limitation in turn may restrict activities in
daily life.3*

While the most commonly seen causes of
shoulder pain are rotator cuff pathologies and im-
pingement syndrome, some degenerative diseases,
such as frozen shoulder, calcific tendinitis and os-
teoarthritis (OA) are also among the etiologic rea-
sons of chronic shoulder pain.>¢

Analgesics and nonsteroidal anti-inflamma-
tory drugs (NSAID), steroid injections, physical
therapy (PT) methods, exercise and surgical proce-
dures have been used in the treatment of chronic
shoulder pain. Pain resolution and preservation of
functions are the main principles of physical med-
icine and rehabilitation (PMR). Ultrasound (US),
LASER, Manual Therapy, Extracorporeal Shock
Wave Therapy (ESWT), Interferential Direct Cur-
rent, and Acupuncture are frequently used for this
reason.”

Therapeutic US is commonly used in the treat-
ment of shoulder pathology and is generally pre-
scribed in conjunction with other interventions.
When applied at an appropriate intensity and fre-
quency, it increases the temperature in soft tissues
with a high protein density. The physiological ef-
fects of therapeutic US are increased blood flow,
vascular permeability, and local metabolism and
improved fibrous tissue extensibility and muscle

relaxation.®1°

LASER, a relatively newer option of treat-
ment compared with US, which has been used
since 1960s, has developed over time. Recently
introduced, High Intensity LASER Therapy
(HILT) might affect a larger area and a deeper
thickness of the tissues compared with the
more commonly used Low Level Laser Therapy
(LLLT). Treatment using HILT is through mito-
chondrial oxidative reaction and increased pro-
duction of adenosine triphosphate, DNA and
RNA (photobiology effect). Its pain resolution ef-
fect on the other hand is provided by decreased
pain stimuli and increased morphine-mimetic el-
ements.!!

In the literature we have found only one
study comparing the efficacy of HILT and US in
chronic shoulder pain.” Therefore we aimed to
compare the superiority of HILT and US treat-
ments, which are frequently used in our clinic, to
each other for pain and daily activities of patients
with chronic shoulder pain which was difficult
to treat.

I MATERIAL AND METHODS

This prospective, randomized, controlled, single
blind study was conducted at the Physical Medi-
cine and Rehabilitation Training and Research
Hospital and ethics board approval was obtained.
The decision number is 2015/46. The study was
conducted in accordance with the principles of
Declaration of Helsinki.

PATIENTS

A total of 210 patients, who presented to our hos-
pital with chronic shoulder pain, were evaluated
for inclusion in the study. Inclusion criterias were
1) to be between 35-75 years old 2) the presence of
shoulder pain for more than 3 months. We in-
cluded only the patients who had impingement
syndrome into our study. Physical examination and
shoulder examination (Hawkins’ Test, Drop Arm
Test, Neer Test, Painful Arc Test, Yergason Test,
etc.), were conducted on the patients. Laboratory
tests were ordered, imaging modalities X-Ray, MRI
and US were used to make the definitive diagnosis.
Exclusion criteria were 1) adhesive capsulitis 2) re-
ceiving PT and injection treatment to the same
shoulder region in the previous year, 3) Malig-
nancy, 4) The presence of radicular pain and cervi-
cal myofascial pain syndrome, 5) a history of acute
trauma, 6) a prior history of fracture in the shoul-
der to be treated, 7) a prior history of surgical in-
tervention and implantation of a metal implant
to the affected shoulder, and 8) inflammatory
rheumatoid disease.

Among the 210 patients; 56 patients were ex-
cluded from the study (Figure 1). 154 patients were
re-evaluated by the investigating physician. Phys-
ical examination and shoulder examination
(Hawkins’ Test, Drop Arm Test, Neer Test, Painful
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Group 1:US (n=77)
e dropped out of therapy because of
infection(n=1)
e dropped out of therapy due to need for medical
treatment (n=3)

Lost to follow-up in one month (n=3)

Analysed (n=70)

Assessed For Eligibity (n=210)

Not eligible (n=56)

Receiving physical therapy in the previous year (n=18)
Receiving injection treatment in the previous year (n=12)
Adhesive capsulitis (n=11)

A history of surgical intervention and implantation of a
metal implant (n=5)

A prior history of fracture in the shoulder to be treated
(n=4)

The presence of inflammatory rheumatoid disease.(n=1)

Randomized (n=154)

Group 2:HILT (n=77)
dropped out of therapy due to need
for medical treatment (n=4)

r

Lost to follow-up in one month (n=2)

Analysed (n=71)

FIGURE 1: Flow diagram of recruitment and retention for Ultrasound Therapy and High Intensity LASER Therapy for chronic shoulder pain.

Arc Test, Yergason Test, etc.), were conducted on
the patients by the same investigating physician.
Laboratory tests were ordered, imaging modalities
X-Ray, MRI and US were used to make the defini-
tive diagnosis. Patients were informed about the
study. Patients who agreed to be volunteers in the
study signed informed consent forms. Patients
were expressly told not to use any analgesics and
NSAID during and after treatment.

RANDOMIZATION

Patients were randomized into two groups by the
investigating physician, using random table, and
their treatment was organized.

INTERVENTIONS

Patients who were randomly divided into two
groups received treatment for two weeks (14 days)
are shown below:
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Groupl: Hotpack (HP) +Transcutaneous Elec-
trical Nerve Stimulation (TENS) + Balneotherapy +
Exercise + US

Group2: HP + TENS + Balneotherapy + Exer-
cise + HILT

Patients in both groups received HP and TENS
to the affected shoulder region for 20 minutes and
balneotherapy, in mineral water pool at 38-40°C
for 20 minutes, for 14 consecutive days. ROM ex-
ercises and Codman exercises, in a level not to in-
crease the severity of the pain of the patient, were
given and stretching and strengthening exercises
were taught to the patients. They performed
these exercises daily in two sets with five repeats
in each set under the supervision of an experi-
enced physiotherapist while taking their treat-
ments. It was especially emphasized that they
should do them regularly after discharge from the
hospital. Patients were questioned whether they
were doing their exercise when they came to the
controls and we determined that they were doing
them regularly.

HILT was performed using a BTL-6000 High
Intensity LASER, 12 W (watt), 1064 nm device was
a hot laser with Nd: YAG LASER source. In HILT
group, we applied the device on the shoulder area
in two phases: phase I, and phase II. Current at
phase I mode for 2 sessions every other day (a total
of 4 days) was transmitted primarily to decrease pa-
tient pain. Phase I mode was applied with pulsed
mode at 1064 nm wave length and 8 W power for
250 seconds with a frequency of 25 Hz, so that it
was 20 j/cm?at total dose of 500 j (area of 25 cm?).
After phase I mode sessions were completed, the
current was applied at phase II mode for 5 sessions
again every other day (a total of 10 days). It was ap-
plied at 1064 nm wavelength and 7 W power for
357 seconds no frequency with continuous mod, so
that it was 100 j/ cm?at total dose of 2500 j (area of
25 cm?). In both phase I and phase Il mode, the ap-
plication was made by using continuous circular
movements. The surface of applied headpiece was
30 mm and 3.14 cm?. A standard headpiece en-
dowed with fixed spacers was used to provide the
same distance to the skin. Protective glasses were

used to protect eyes by both the patient and the
person applying HILT.

BTL 4710 US device was applied at 3 MHz fre-
quency, and 1.5watt/cm?intensity over 25 cm? sur-
face area. Headpiece area of the device was 5 cm?,
and the application was performed as the head of
device was positioned at 90° (perpendicular) at full
contact for 5 minutes by using gel, and performing
continuous circular motions. US applied to the pa-
tients for 14 consecutive days.

Forms detailing the patients’ demographic
characteristics and pre-treatment (WO0) tests were
completed by another investigating physician
who was blind to the type of treatment the pa-
tients received. The same investigating physician
completed Post-treatment 1* day (W2) and Post-
Treatment 30" day (W6) forms and recorded the
data.

EVALUATION PARAMETERS

Patients were evaluated using Visual Analog Scale
(VAS) for pain and Shoulder Pain And Disability
Index (SPADI) in W0, W2 and W6.

VAS is a frequently used test worldwide,
for which reliability studies have been per-
formed.!?

SPADI was developed to measure shoulder
discomfort. Its evaluation includes two parts: pain
and disability. Part 1 includes five questions in
the pain subgroup and measures the pain experi-
enced by the patient over the previous week
using VAS (0 no pain, to 10, most severe pain).
Part 2 is the disability subgroup and includes
eight questions and measures the degree of diffi-
culty (0 no difficulty, to 10, requires help) in the
movements of the patient during the last week.
SPADI includes 13 questions, and zero point
refers to maximal well-being and 130 points
refers to maximal sickness. We evaluated each
part of the SPADI; shoulder pain index (SPI),
shoulder disability index (SDI) and total SPADI
separately. Validity of SPADI was demon-
strated.'® The Turkish version of the validity and
reliability evaluation study for SPADI was im-
plemented by Bicer et al.!*
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STATISTICAL ANALYSIS

Analysis of the collected data was performed using
IBM SPSS 21.0 statistical package program. When
the study data were evaluated, the Pearson chi
square (c?) or Yates c? tests were used in the com-
parison of the qualitative variables, in addition to
descriptive statistical methods (frequency, per-
centage, mean and standard deviation). Normal dis-
tribution of the data was tested using Kolmogorov-
Smirnov test. Independent Samples t test (t test
for independent groups) was used in between-

TABLE 1: Comparison of the demographic characteris-
tics, affected size, and duration of pain between groups.
Group 1 Group 2
(n=70) (n=71) p
Age (year) 59.5+9.8 574+93 0.197
Gender
Female 47 (%67.1) 49 (%69.0) 0.954
Male 23 (%32.9) 22 (%31.0)
Affected site
Left 30 (%42.9) 25 (%35.2) 0.352
Right 40 (%57.1) 46 (%64.8)
Durations of pain (month) ~ 16.6 + 16.7 147+ 16.8 0.487

Group 1: Ultrasound Therapy Group 2: High Intensity LASER Therapy.

groups comparisons and paired sample t-test was
used in intra-group comparisons. Values with a
probability of (P) a< 0,05 was accepted as signifi-
cant.

Power Analysis: Post-hoc power analysis was
performed using G*Power 3.0.10 statistical package
program and n1=70, ny=71, a=0,05, d (Effect size)=
0,5 and power (1-f)=0,84.

I RESULTS

During the treatment and follow-up period of 154
patients, one patient was excluded from the study
due to a newly developed infection in the foot,
seven patients due to need for medical treatment,
and five patients due to drop out of the follow-up
(Figure 1). The study was completed with 141 pa-
tients, 71 of whom were in the HILT group and 70
in the US group. There was no statistically signifi-
cant difference in demographic characteristics and
pretreatment evaluation parameters between the
two groups (p>0.05) (Table 1, 2).

In Group 1 and Group 2, statistically signifi-
cant improvements were found in all the evalua-
tion parameters both immediately after treatment

TABLE 2: Comparison of the VAS and SPADI values in W0, W2 and W6 within the groups and between the groups.
wo w2 we P*(W2-W0) P*(W6-W0)

VAS
Group 1{n=70) 68.57+18.73 54.87+16.45 41.93213.99 <0.001 <0.001
Group 2(n=71) 65.94+15.67 46.37+17.26 26.58+13.10 <0.001 <0.001
P 0.368 0.003 <0.001

SPADI

SPI
Group 1{n=70) 36.14£9.44 28.449.03 23,39+8.04 <0.001 <0.001
Group 2(n=71) 34.44£10.20 25.23:8.78 15.48+7.24 <0.001 <0.001
P 0.304 0.034 <0.001

SDI
Group 1(n=70) 49.24+16.52 39.26+14.77 32.53+13.02 <0.001 <0.001
Group 2(n=71) 45.07+17.94 33.20+14.54 21.1411.49 <0.001 <0.001
p* 0.153 0.015 <0.001

Total
Group 1{n=70) 85.39£24.21 67.70£21.90 55.91+18.67 <0.001 <0.001
Group 2(n=71) 79.51£25.41 58.42+20.30 36.62+16.46 <0.001 <0.001
P 0.162 0.010 <0.001

*Between groups, ** Within groups WO: Pre-treatment, W2: Post-treatment 1st day, W6: Post-treatment 30" day.
Group 1: Ultrasound, Group 2: High Intensity LASER Therapy,
VAS: Visual analog skala, SPADI: Shoulder pain and disability index, SPI: Shoulder pain index, SDI: Shoulder disability index.
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TABLE 3: Comparison of the percentage of the change
scores in VAS and SPADI between the groups.
W2-Wo W6-W0
VAS
Group 1 {n=70) -20.44:8.82 -39.18+10.41
-61.12+12.84
Group 2 {n=71) -31.00+15.46 <0.001
p* <0.001
SPI
Group 1 (n=70) -22.08+9.79 -35.39+£12.97
-55.00+16.15
Group 2 (n=71) -27.09+12.16
p* 0.008 <0.001
SDl
Group 1 {n=70) -20.69+10.71 -34.15:13.17
Group 2 {n=71) -26.15+11.39 -53.3413.39
p* 0.004 <0.001
SPADI
Group 1 (n=70) -21.36+7.80 -35.03+7.63
Group 2 (n=71) -26.44x9.02 -54.23+11.82
p* <0.001 <0.001

Mean+SD *Between groups WO: Pre-treatment, W2: Post-treatment 1 day,

W6: Post-treatment 30th day.

Group 1: Ultrasound, Group 2: High Intensity LASER Therapy, VAS: Visual analog
skala, SPADI: Shoulder pain and disability index, SDI: Shoulder disability index,
SPI: Shoulder pain index.

(W2) and 4™ week after treatment compared to
their initial values (W6) (p <0.05) (Table 2).

When the groups are compared to each other;
statistically significant difference was found in
favor of Group 2 both at after treatment (W2) and
4th week after treatment (W6), in all evaluation
parameters (p <0.05) (Tablo 2, 3).

I DISCUSSION

In this study, in both US and HILT group signifi-
cant improvement was obtained in pain, function-
ality and daily life activities in patients with
chronic shoulder pain at both W2 and W6. But we
also found that improvement in pain and functions
of patients was better in the HILT group.

US as a PT modality, is still accepted as an ef-
fective therapy and continues to be the subject of
investigations and discussions. In many studies,
however, authors reported equivocal opinions on
the efficacy of US as a PT agent.”’>'¢ In a study by
Ainsworth et al, which is one of the studies re-
porting a negative opinion on the use of US, 200

patients with shoulder pain were evaluated. A
group of patients treated with exercise + manual
therapy, and patients treated with exercise + US
were compared. No significant difference was
found in the group of patients who were applied
US between Pre-Treatment and Post-Treament.'®
In another study with similar results, Kurtais et al.
compared US and placebo US in a patient group
that was applied HP, TENS and Exercise. Although
improvements were determined in the ROM,
Health Assessment Questionnaire(HAQ) and
Shoulder Disability Questionnaire (SDQ) scores,
there was no significant differences between the
two groups.” Some other authors, on the other hand,
suggested that US was effective when used in addi-
tion with other PT agents."”* Perez Merino et al.
compared three groups in which they applied US,
Phonophoresis and Iontophoresis in addition to Ex-
ercise + Cryotherapy in patients with the diagnosis
of subacromial impingement and they determined
that US was more effective.’’ Yavuz et al., in a study
in which they reached similar results, compared 2
groups in which they applied US and LLLT in addi-
tion to Exercise + HP in patients with subacromial
impingement. Although they found US more effec-
tive, they suggested that LLLT might also be used
in cases where US was contraindicated."” As a result
of our study we observed that US, when applied in
addition to HP +TENS+ Balneotherapy + Exercise
treatment in chronic shoulder pain, is effective and
this positive effect continues at the end of the first
month. The clinical results of this study were simi-
lar to the results of the study performed by Yavuz F
et al. and Perez Merino et al, and demonstrated that
US was a beneficial adjuvant therapy in patients
with chronic shoulder pain.'”?° The reasons for the
better results in this study compared with the stud-
ies performed by Giombini et al, Ainsworth et al
and Kurtais et al might be due to the differences in
the additional PT that we had performed (HP —
TENS-Balneotherapy— Exercise).>!>1¢

Equivocal results of the use of US as a treat-
ment option resulted in alternative treatment op-
tions. LASER therapy has been used as one of those
modalities. Both types of LASER treatment, LLLT
has been used for a longer time than HILT. LLLT
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has been used in the treatment of shoulder disor-
ders and was detected to have better results as an
adjunctive treatment option and had beter func-
tional results.?’ 2 Literature findings on the efficacy
and field of application of HILT, which has been
introduced relatively recently, compared with
LLLT are limited. Several studies on HILT in the
literature for painful conditions of the shoulder,
myofascial pain syndrome, tendinopathies, back
pain and knee OA, are available.”?*?® In the study
by Alayat et al, 72 male patients with back pain
were divided into three groups as HILT + Exercise,
Placebo + Exercise and only HILT treatment. The
most effective results were acquired in the HILT +
Exercise group.” In another study evaluating the
efficacy of HILT, the best results were obtained in
the group with myofascial pain in the trapezius
muscle, receiving HILT together with exercise.?”” In
study by Dundar et al., they concluded with bet-
ter results in the group in which HILT treatment
was added in the treatment of lateral epicondyli-
tis.?* Although the studies discussed above and
other studies reviewed in the literature are not on
shoulder region, their common finding is that more
successful results are obtained using HILT.”>+28
There are a limited number of studies in the litera-
ture on the use of HILT in shoulder pain.”?® Among
those studies, was a prospective, randomized con-
trolled study, in patients with frozen shoulder, per-
formed by Kim et al.,, in which 66 patients were
randomized into two groups each comprising 33 pa-
tients. The first group received HILT+ Exercise and
the second group received Placebo + Exercise. In
the VAS score, which was 6.2 +1.7 in the HILT +
Exercise group was 3.2+1.7 in the third week, and
2.2+2 in the eighth week, the improvement was
found to be statistically significant compared with
the Placebo + Exercise group. They found no statis-
tically significant difference in the VAS and ROM
values in the twelfth week. They suggested that
HILT was a non-invasive treatment option that
could be added to the exercise program with the
aim of providing pain control.?® In this present
study VAS scores in the group in which HILT was
applied were found to be 6.26+1.9, 2.5£1.5, and
1.6+1.8 at WO,W2 and W6 respectively. These re-

sults were statistically significantly different com-
pared to the WO values; however, they were simi-
lar to the results that Kim et al. had obtained
although the measurements were performed in dif-
ferent time points in this present study. The results
of SPADI were more effective compared with the
VAS scores during ROM in Kim et als’ study.? This
difference we had detected could be due to the dif-
ferent PT agents we had used together with HILT.

In a prospective randomized study that in-
cludes similarities with the present study, the au-
thors had compared the efficacy of HILT and US
treatment in two different groups. They recorded
pre-Treatment and post-Treatment VAS, Constant-
Murleyscore (CMS) and Simple Shoulder Test (SST)
scores. There was no difference between the groups
in CMS and SST values. Values were statistically
significantly lower in the HILT group. The authors
reported that this decrease in the VAS score was
promising for HILT.”? We also found a decrease in
VAS scores in both the US and HILT groups, but
this decline was more pronounced in the HILT
group. The results of the HILT group reflect a pos-
itive effect on healing, similar to a small number of
other studies.”?® In contrast to the two studies eval-
uated, the low values of SPADI that we had ob-
served demonstrate that HILT provides more
resolution between daily life activities and pain.
Our primary goal was to compare the treatment ef-
fects of US and HILT and we found that HILT had
a statistically significantly positive effect on treat-
ment. One of the remarkable findings was that,
VAS and SPADI values in the HILT group were
still decreasing at W2 and W6 and the decrease was
statistically significant.

HILT contains high intensity laser radiation
and causes slow light absorption. This absorption
is not with concentrated light, but with diffuse
light (scattering phenomenon) in every direction.
This suggests that it is effective on a wider surface."
It has been reported that HILT rapidly reduces pain
and inflammation.?” Additionally it has also been
reported that can rapidly induce photochemical
and photothermic effects that increase blood flow,
cell metabolism and vascular permeability.*® For
this reason, we believe that HILT is more effective
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in our study by spreading to a wider area and
reaching deeper tissues. We also think that with
rapid action, inflammation and pain are reduced
more effectively than US and thus provides more
significant improvement in patients.

LIMITATIONS OF THE STUDY

We consider that the weaknesses of this present
study were the absence of a placebo control group
and long-term follow-up results.

I CONCLUSION

Although both HILT and US treatment are effec-
tive with additional PT agents in chronic shoulder

pain, this study demonstrates that HILT treatment
is superior to US in improving pain and function in
the short term. But in order to clarify whether this
effect continues in the long-term, studies with a
longer follow-up, including placebo groups, are
needed.
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